Status epilepticus (SE) is a common, lifethreatening neurologic disorder characterized by acute, prolonged epileptic seizures. The incidence rate of SE is about 0.05 to 0.1% in the general population and 1.1 to 14% in the epileptic population. SE has a poor prognosis because seizures that cannot be terminated quickly result in irreversible brain injury. It is known that multiple factors are involved in the pathogenesis of brain injury induced by SE, one of which is oxidative stress [1] [2] . The generation of excess free radicals and increase in lipid peroxidation that occur during SE damage brain tissue, therefore, antioxidants might be effective for treatment of SE [3] [4] [5] .
Introduction

Establishment of a status epilepticus rat model
Rats were intraperitoneally injected with 1% lithium chloride (3 mg/kg) followed by 1% pilocarpine (30 
Passive-avoidance test
Passive-avoidance tests were performed in two identical light and dark square boxes. On day 24, the rats were initially placed in the light chamber; after 10 seconds, the door between the compartments was opened. When rats entered the dark compartment, the door was closed and an electrical foot shock (0.1 mA/10 g body weight) was delivered through stainless steel rods for 2 sec (one training trial). Twentyfour hours after the training trial, the rats were again placed in the light compartment and the step-through latency to enter the dark compartment was measured [17] .
Western blot assay 
Assay of super oxide dismutase (SOD) activity
The inhibition rate of SOD was assayed with SOD detection kit (DOJINDO, Shanghai, China) following the manufacturer's instructions and OD value was read by Bio-Rad 680 microplate reader (Bio-Rad Laboratories).
Statistical analysis
Data were expressed as means±standard deviation (SD). Mean values were compared using the paired-sample t-test or one-way analysis of variance (ANOVA). Behavioral scores were tested for significance using Kendall's rank correlation analysis. All statistical analyses were performed using SPSS 11.5 software (SSPS, Inc., Chicago, IL, USA). Differences were considered significant when p < 0.05.
Results
Rat model of SE
In the model group, two rats died during establishment of the model. The remaining 11 rats were successfully modeled. No rats died in the TQ group.
Effect of TQ on EEG
As shown in Figure 1 , the latency to SE in the TQ group after pilocarpine administration was longer than that in the model group (p<0.05).
In addition, the total power was significantly lower in the TQ group than in the model group (p<0.05).
Effect of TQ on seizure behavior 
Effect of TQ on cognitive function
The step-through test was used to estimate the effect of TQ on cognitive function. As shown in Figure 3 , post-SE latent period in model group rats was significantly shorter than that observed pre-SE, thus indicating that SE impaired learning and memory.
Compared with the rats in model group, the post-SE escape latency in TQ group rats was significantly longer (p <0.05). These results rapidly, the balance is disturbed, and oxidative damage occured [28] . In animal models, SE can lead to increased oxidative stress in the brain [26] . Oxygen free radicals are produced by the abnormal metabolism in the brain as a consequence of SE, and further aggravate brain injury. It is well known that mitochondrial damage is a key step in the pathophysiological increase of excitatory neurotransmitter synthesis and promotion of neuronal apoptosis in the brain [27] . A number of studies have indicated that inhibiting oxidative stress has a protective effect on the brain injury induced by SE [29, 30] .
TQ is a bioactive monomer isolated from the oil of black cumin (Nigella sativa) seed, and is traditionally used for treating hypertension, asthma, dysentery and eczema [31] . TQ has multiple bioactive properties, including anticancer, anti-inflammatory and antioxidant effects [6] [7] [8] . Recently, it was shown that TQ is potent mitochondria-targeted antioxidants effective in treating a large number of agerelated pathologies [32, 33] . Previous studies in a temporal lobe epilepsy model epilepsy have shown that TQ reduced seizures and protected hippocampal neurons against apoptosis [9, 10] .
Other studies have evaluated TQ for treatment 
Discussion
The International League Against Epilepsy (ILAE) defines SE as a condition resulting either from the failure of the mechanisms responsible for seizure termination or from the initiation of mechanisms that lead to abnormally prolonged seizures. It is obvious that SE can lead to long-term consequences, including neuronal death and neuronal injury [18] . The brain injury induced by SE is unavoidable. It has been reported that a single SE seizure can reduce cognitive function of patients by 8 to 26% [19] . Clinical studies have demonstrated that SE patients present neurological deficits associated with seizures that correspond to of refractory epilepsy in children [11] . We thus speculated that TQ has a protective effect on SE.
We found that TQ had an anticonvulsant effect as measured by better representation of EEG, and a decrease in seizure severity. In addition, results of the behavioral experiments suggest that TQ may also have a protective effect on learning and memory function. In our study, we used passive-avoidance testing to evaluate the learning and memory function in a state of fear.
The protective mechanism of TQ was evaluated in rats with pilocarpine-induced SE.
We also assayed the expression of antioxidants HO-1 is a rate-limiting enzyme for degrading heme into biliverdin, carbon monoxide (CO), and free iron [35] . As antioxidant enzymes, HO-1 and SOD can protect against oxidative stress.
The crucial role of Nrf2 and its downstream products in the antioxidant defense has been demonstrated in various diseases [13, 36] . 
